This paper documents a lack of coordination between the asset allocations of different financial accounts in a household portfolio. Our findings are predicted by the theory of mental accounting (Richard H. Thaler 1985 , 1990 , 1999 : agents sometimes make decisions about individual accounts in their portfolio without considering their other accounts.
The setting for our analysis is a large U.S. firm. When an employee at this firm makes a 401(k) contribution, the company makes a matching contribution proportional to the employee's contribution (up to a match threshold). In March 2003, the firm changed its 401(k) matching rules, creating a natural experiment. Both before and after the rule change, the initial allocation of participants' own-contribution flows was determined by the participants. 1 The change in
March 2003 was to the policy determining the initial asset allocation of the employer match contributions.
In the first regime (before March 2003), the firm directed matching contribution flows entirely into employer stock. This was not a binding restriction, as participants could freely reallocate their match balances after matching contributions were made (although in practice participants rarely did so). In March 2003, the company changed its match policy, requiring new enrollees to actively choose the asset allocation for both their own-and match-contribution flows.
The change between these regimes was economically neutral; any allocation of balances in one regime could be replicated in the other. Nevertheless, allocations to employer stock differed vastly across the two regimes. Employees who enrolled in February 2003-just before the regime change-allocated 23% of their own-contribution flows to employer stock. Since all of their match contributions were directed into employer stock, this resulted in a 56% total 1 We draw a distinction between the asset allocation for contribution flows and the asset allocation for balances. The former is the mix of assets in which incremental 401(k) contributions are initially invested. The latter is the mix of all accumulated assets currently held in the portfolio.
401(k) allocation to employer stock (combining the own-contribution and match-contribution accounts). Few of these February enrollees made subsequent trades to reduce their employer stock balances in either account. Employees who enrolled in March 2003-right after the change-allocated 23% of their total (own-plus match-contribution) flows to employer stock.
Notice that own-contribution allocations to employer stock in the first regime precisely match the combined allocation of own-and match-contributions in the second regime (23% in both cases), even though combined allocations differ greatly across the regimes.
These results imply that each dollar of employer stock contributed to enrollees through the match in the first regime increased the employees' total holdings of employer stock by a full dollar, rather than being offset by reduced employer stock holdings elsewhere or being sold off directly. In other words, "money sticks where it hits" (a phrase attributed to Arthur Okun), generating an asset allocation flypaper effect that is akin to the flypaper effects of public finance, corporate finance, and intra-household consumption.
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After considering several explanations for the asset allocation flypaper effect, we conclude that it is due in part to mental accounting. Our results can be explained by the following simple model. In the first regime, new enrollees actively allocated only their own-contribution flows, effectively ignoring the fact that their matching contributions were entirely directed into employer stock. In the second regime, the match allocation became salient because new enrollees were required to choose both their match and own-contribution allocations during the enrollment process. This caused enrollees to consider their entire 401(k) portfolio instead of just their owncontribution accounts. As a result, the fraction of total contributions allocated to employer stock under the second regime equaled the fraction of own-contribution flows allocated to employer 2 See James R. Hines and Thaler (1995) for a review of the flypaper literature, and Esther Duflo and Christopher Udry (2004) for evidence on the flypaper effect in intra-household consumption.
stock under the first regime; the average participant allocated roughly one-quarter of assets to employer stock in whatever accounts were salient, whether the set of salient accounts was narrow (regime one) or broad (regime two). The dependence of portfolio outcomes on account salience is inconsistent with investors having a clear target asset allocation for their entire portfolio which they efficiently implement through their investment choices.
In accordance with much prior research, we also find that investors are quite passive, rarely reallocating their portfolios. 3 However, our central finding concerns asset allocation decisions made at enrollment-a point when people have overcome their passivity and are taking action. Investor passivity thus cannot account for the unresponsiveness of own-contribution allocations to the match allocation at enrollment under the first regime, although passivity helps explain why these initial decisions are rarely reversed subsequently.
I. 401(k) Savings Plan Features at a Large U.S. Corporation
The company whose employees we study is a large publicly traded firm in the retail sector. Employees must actively opt into 401(k) savings plan participation. The company offers an employer match of 150% on the first 1% of pay contributed and 50% on the next 4% of pay contributed. At year-end 2005, 59% of eligible employees participated in the company 401(k).
Other features of the 401(k) plan are listed in Web Appendix participants accept matching contributions entirely in employer stock. Going forward, new participants were required upon enrollment to actively choose an asset allocation for their matching contribution flows, just as they did for their own-contribution flows. Employees who had enrolled prior to March 2003 were not required after this plan change to actively specify an asset allocation for future matching contribution flows, although they had the option to do so. If they did not make an active election, the company continued to direct these participants' matching contributions entirely into employer stock. Note that this plan change was neutral. Any allocation of balances-the allocation that determines investment returns-that was feasible in the new regime could have been implemented under the old regime.
II. Data
Our data are a series of year-end cross-sections from 2002 to 2004 of all employees eligible to participate in the 401(k) plan at the study company. These data contain demographic information such as birth date, hire date, gender, and compensation. They also contain information on each individual's 401(k) account, including date of first participation, monthly contribution rates, annual contributions to each investment option, and year-end balances for each investment option. The contribution flow and balance allocation information is reported separately for the own-contribution and the match accounts. We also make limited use of crosssectional data from year-end 1998. 4 We impose three restrictions to obtain the participant sample used in our analysis. , employees were eligible to participate in the 401(k) starting 12 months after hire, provided they had worked at least 1,000 hours at the company. In April 2003, this eligibility requirement was reduced to 90 days of employment, although eligibility for the employer match was still restricted to those with 12 months of tenure and 1,000 hours of service. This eligibility change affects savings plan participation for employees with lower levels of tenure, and one might worry that it confounds our estimates of the March 2003 plan change effect. We will show in Section III, however, that our results are virtually identical when we restrict the sample to an enrollment window over which eligibility requirements were constant. 6 Unfortunately, our data do not explicitly identify how employees joined the firm. To screen out acquired individuals, we drop employees whose initial appearance in our data is later than when they would have become eligible to participate if they were organically hired full-time employees, given their coded hire date. (2001) and Choi, Laibson, Madrian, and Metrick (2004b) , the own-contribution flow allocation to employer stock is higher for participants who enrolled when the company's stock had performed well in the recent past. (To maintain the anonymity of the study company, stock market performance is not shown.)
III. Empirical Results
There is no reason to believe that individuals enrolling immediately before the plan change had systematically different investment preferences than those enrolling immediately afterwards. Web Appendix Table C2 shows that the demographic characteristics of employees enrolling before and after the plan change are quite similar. 8 If the presumption of comparable investment preferences is correct, then both groups should have roughly the same target for their total employer stock portfolio share, and the higher match allocation to employer stock for the pre-change enrollees should have been offset by a decrease in their own-contribution allocation to employer stock. This is not what we observe. Own-contribution allocations to employer stock are unresponsive to the high employer stock match allocations induced by the first regime's matching rule. The result is a flypaper effect: each dollar of employer stock received in the match account under the first regime raised total employer stock contributions by a full dollar, rather than crowding out employer stock contributions in other accounts.
The top panel of Table 1 shows the magnitude of the effect that the plan change had on contribution flows allocated to employer stock. If we measure the effect of the plan change by comparing employees who enrolled one month before the plan change (February 2003 enrollees) to those who enrolled in the first month after the plan change (March 2003 enrollees), we obtain a 67.9 percentage point decline in the fraction of matching contribution flows allocated to employer stock. Broadening the before and after groups to include employees who enrolled in the two months before and the two months after the plan change, or the six months before and the six months after the plan change, yields very similar estimates of 67.6 and 66.5 percentage points respectively. Instead of offsetting the high match flows to employer stock under the first regime, own-contribution flows to employer stock are actually a bit higher before than after the change (1.8 to 3.3 percentage points, depending on the comparison groups). The result is that the We have estimated the regression-adjusted impact of the plan change for each of the comparison groups and accounts listed in Table 1 , controlling for demographic characteristics.
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These unreported results differ little from the raw effects. We also find that the magnitude of the flypaper effect is similar across different demographic subgroups. Of particular note, even higher-income participants-who are likely to be more financially literate-exhibit a flypaper effect comparable to the company-wide average flypaper effect. Finally, the magnitude of the flypaper effect is similar if we restrict the sample to participants whose matching contributions are fully vested upon enrollment, suggesting that the effect does not arise simply because unvested participants do not value the employer match and thus pay little attention to it.
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9 The regression-adjusted results control for gender, marital status, age, tenure, income, and plan balances. These results are available from the authors upon request. 10 Participants are 100% vested in their employer matching contributions once they attain 3 years of service.
IV. Discussion
What drives the asset allocation flypaper effect? We consider several potential explanations and conclude that it is not possible to explain the effects without mental accounting.
Prior to the plan change, enrollees made an asset allocation decision for only their owncontribution flows. Therefore, it was psychologically natural to put own-contributions into a segregated mental account and to make flow allocation decisions for these contributions while ignoring the match flow allocation. After the plan change, enrollees were forced to choose allocations for both accounts, which made both accounts salient and encouraged their integration into a unified mental account. Once employees were allowed to specify the asset allocation for their matching contribution flows, this short-sales constraint was effectively relaxed and participants could hold less employer stock. Web Appendix A calculates how much employer stock allocations would be expected to drop after the plan change if only a short-sales constraint were responsible for the flypaper effect. We find that such a constraint cannot quantitatively generate the drop we actually observe. Furthermore, this short-sales constraint explanation predicts that the prevalence of 0% own-contribution employer stock allocations among the pre-March 2003 cohort would be considerably higher than the prevalence of 0% total employer stock allocations among the postMarch 2003 cohort, since pre-March enrollees who desire a 0% total allocation are a strict subset of constrained pre-March employees. In fact, the frequency of 0% own-contribution allocations before March is nearly identical to the frequency of 0% total allocations afterwards, consistent with a mental accounting story but not with a short-sales constraint story.
A second potential explanation is that enrollees before the plan change ignored the match allocation because they were unaware of the match's existence or its asset allocation. Of course, without direct measurement of participant knowledge about the match, mental accounting in the first regime is observationally equivalent to participant ignorance about the match. In Web Appendix B, we calculate that in order for ignorance alone to generate a flypaper effect large enough to match the data, at least 92% of enrollees under the first regime must have been ignorant. Although some ignorance is likely, 92% seems an implausibly large fraction of participants who are unaware of a major, frequently advertised feature of their 401(k) plan.
A final potential explanation for the flypaper effect is that employees perceived the plan change as removing the company's implicit endorsement of its stock as an attractive investment.
The perception of such an endorsement could explain why so few participants diversified out of employer stock in their match account before the plan change. And the removal of the endorsement could have generated the large drop in employer stock allocations after the change. . It is plausible that our participants preferred a higher contribution allocation to employer stock before the plan change than after. However, the endorsement effect magnitudes found in other studies are much smaller than the 33 percentage point effect that resulted from the regime change studied in the current paper. It would also be a remarkable coincidence if the plan change generated an endorsement effect at our company that by itself Our mental accounting evidence has implications for the interpretation of a growing body of empirical research that examines asset allocations in only one set of financial accounts, such as 401(k) or retail brokerage accounts. 11 One concern is that choices in these accounts that appear irrational in isolation may be justified by offsetting effects in the rest of the individual's portfolio. Although we do not observe the entire portfolio of individuals in this paper, we do observe two separate accounts and document a lack of coordination between those accounts' outcomes when investors are not forced to simultaneously make active decisions for both. The failure of integration in this context is particularly striking given how closely related the own- In 2005, the company went further, but again adopted a regime change that only affected contributions going forward. The firm automatically made the matching-contribution flow allocation equal to the own-contribution flow allocation for participants who met two criteria: (1) they had enrolled before March 2003 and (2) they had never actively chosen a matchingcontribution flow allocation afterwards. The vast majority of participants who enrolled before March 2003 met both criteria, and most also remained passive in response to this second plan change. As a result, matching contribution flows to employer stock plummeted overnight for these individuals to the much lower level that they had selected for their own contributions, with no offsetting adjustment to own-contribution flow allocations. If the firm were to make no more changes, the fraction of total balances held in employer stock would fall over time, converging towards the employer stock allocation of ongoing contribution flows.
Of course, there are approaches to reducing employer stock holdings other than the one implemented by this company. These include the wholesale elimination of employer stock from the investment menu, capping the fraction of balances that can be held in employer stock (at, for example, 20%), automatically (with an opt-out) rebalancing employees who have an employer stock allocation that exceeds some threshold (such as 20%), or allowing employees to opt into a gradual and automatic reduction of their employer stock holdings (Benartzi and Thaler, 2003 
Notes:
The sample is match-eligible 401(k) plan participants who enrolled in the 401(k) in the months specified and satisfy the other sample selection criteria discussed in the text. The standard errors of the differences are reported in parentheses.
Source: Authors' calculations. To calculate x p , we start with the guess that there are no ignorant people for whom Now we have, for each x, a lower bound on the fraction of ignorant people. We can calculate a lower bound for the ignorant proportion of the entire population by integrating over x:
where g(x) is the pdf of the x distribution. We implement the above by discretizing the x space on a grid whose values are those that would arise from contributing at an integer contribution rate for the entire year. We find that a lower bound on the fraction of participants who must be ignorant to fully explain the flypaper effect is 92%, 94%, or 93% using the 2003 contribution flows of the one-month, two-month, or six-month comparison groups in Table 1 , respectively, to estimate the flypaper effect. APPENDIX TABLE C1 Notes: To calculate net transfers for a participant, we subtract the dollar value of all his transfers out of employer stock during the calendar year from the dollar value of all his transfers into employer stock during the calendar year. If this number is negative, then the participant is counted as having a net transfer out of employer stock during the year.
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